RATAN-600 as the Adaptive
Array

1.Phase stability of the Panels Array

2.Accuracy of the Wave front control

3.Time scales of the shape variations

4.Sensitivity limits for single PS and for Backgrounds

RATAN-600 as the “TRANSIT ALMA”?
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PANELS IMPROVEVMENT

e 1Imm -0.2mm rms, insert fig.



RATAN-600 GAIN, G=4rS/\?

* With 6=0.2mm r.m.s. X cOSh cment:

Aomax=4mo=2.4mm for h=0, or 1.7mm for
ZENITH

(Corresponds to Ta max for “Black Body”
type spectra: Planets an satellites, SSA,
GPS, early AGN activity, SZ “negative
Black Body” CMB drops etc)



Secondary mirror (Nel) panels
r.m.s. errors ~0.1mm. Phase error are less, due

to factor cosO and primary feed pattern,
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On the stabllity of the main surface
Inside 1 month r.m.s. difference ~0.1mm

AAty.

Fig. 3

Large-scale
deformations
of the main

reflector.
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~50micron surface stability case

RATAN-600, 450m apertura
Stability of the wave front by HOLOGRAPHY measurements

Panels positions errors and (twice) secondary mirror errors
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RATAN-600 at A=3mm.
HOLOGRAPHY correction, with internal

and distant reference wave front

formed with the help of separate dish. Such a RH method at 8 mm wave is
under exploitation now at the RATAN—600 for support of observations at
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Fig.1la. Fig.1lb.
1 — main mirror; 2 - secondary mirror-’s focal. line;
3 — transmitter; 4 — receiver;
5 — reference signal; 6 — additional antenna;
7 — reflecting shield.
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Fuc. b. NOACNEHME INEMEHTOE AHTEHHW NOTNE KOPPEKLWA.
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Restoration of the
wave front
by HOLOGRAPHY.
See middle, left fig.,
A= 3mm case
Before and after
correction






RATAN-600 and ALMA Geometrical
surface, with ROSE losses only
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RATAN-600 and ALMA
Only PANELS (0.2mm. R.m.s.)accuracy
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Result of the comparison

Collecting surfaces at “MARS” frequency (30GHz) are
comparable, with flux density sensitivity/1sec. integration of
RATAN-600 better than ALMA due to wider bandwidth and
multi-receivers solution

Brightness temperature sensitivity of RATAN-600 is by several
orders above ALMA due to D? / S« factor

But small integration time is the problem for RATAN-600 in the
standard “single object” mode!

“Transit Surveys” modes are possible, better than with ALMA.
(Blind SKY surveys, CMB anisotropy, Galaxy BGR etc). Only
TOTAL OBSERVING TIME is of importance in this mode.



RZF field In two receivers array modes:
“for DEPTH” and for WIDTH”

Blue -Ultra Steep
RED -FLAT
Green-NORMAL

RZF 1900 objects, bispectrum colors
3. (NVSS 21cm and RATAN-600 7.6cm)
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Focal Phased Array project.
8-elements were tested In1991

from 8 of the input horns is Jjust encugh.
The optimal distance between horns is about 40 mm.
to increase the antenna gain and to decrease the level of

It follows TfTrom

two demands:
sidelobes.
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@ - phaseshifters, K — attenuators, 2 - summators.

The system permits to control the beam orientations both in hori-—

zontal and in vertical planes.

The acceleration of radio—-sky deep surveys and
the increase of cooxr—

use the

restoration [ok

extended ckhiects in passage regime of telescope,
facilities and sensitivity of system, the ability to

dinate
etc. — all these advantages of

simple atmnospheric compensation methods,

hybrid antennas make the guestion of use of the suggested system at the

RATAN—-600C radio telescope beyvond any dJdoubt.



From ZENITH field
to ALL Sky
(Possible ways)

e 1.From “two horns/one receilver” to “one
horn/two receivers” (4-times less size)

e 2.From single to multi-focal line solution

e 3.From simple RECEIVERS array to focal
PHASED ARRAY, with aberration correction



From “Wide” to “Compact”
arrays

YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY
MARS-3 version now

l (One receiver/two feeds)

YYYYYYYY “OCRA” solution

l (Two receivers/1 feed)

YYYY
vyyyy Multi-focal line solution

See “Cosmological Gene” Project



Secondary mirror with focal phased
array as an “electronic LENS”
* This may be used to change the position of

the focal point on the Rail Tracks and the
position of the beam in DECLINATION.

e “Multi-phase delays” system can form the
Multi-beam pattern in DEC



